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Cross section and form factors for elastic
lepton-proton scattering

The cross section:
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History of unpolarized electron-proton scattering

100 F

10

0.1

Q?/(GeV/c)?

0.01

001 | | | | | | |
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year
o Andivahis o Borkowski o Janssens o Rock o Walker
o Bartel o Bosted o Litt o Sill
o Berger o Christy o Price o Simon
o Bernauer o Goitein o Qattan o Stein



Collider kinematics

Idea from C. Sofiatti and T. W. Donnelly,"Polarized e-p Elastic Scattering
in the Collider Frame,” Phys. Rev. C 84, 014606 (2011)
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Gy at large &2

Motivation




Gy at large &2

Motivation
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The Proton Puzzle
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The Proton Puzzle




The Proton Puzzle
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From the 2014 Review of Particle Phy3|Cs

It is up to
the workers in this field to solve this puzzle.




Form factors at very small &2
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o Is extrapolation invalid?
o Structure at low @2?



JLAB: PRad

Side View

o High resolution, large acceptance hybrid
calorimeter+GEM

o Windowless target
o Simultaneous measure ep — ep and Mgller scattering
o @range: 2 x 1074102 x 1072 (GeV/c)?
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Ge at small & benefits and feasibility

Benefits
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“Race” kinematics

o Collider kinematics: Project out forward angles of
fixed target frame

o Can we access backward angles?




“Race” kinematics

o Collider kinematics: Project out forward angles of
fixed target frame

o Can we access backward angles?

o Yes! Have same direction for proton and lepton!
Lepton races the proton (and proton loses)

o Technically feasible?! Reverse electron ring or use
positrons!




“Race” kinematics: Possibilities
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“Race” kinematics: Possibilities
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Proton magnetic form factor
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Gy at low-Q

Benefits

Challenges

@ Low particle momentum
@ Count rate




kinematics: particle momentum
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“Race kinematics: luminosity
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Now he has gone completely mad!

o In principle: Want to have different
o Vary angle between incoming beams!
o Technically “challenging”




Polarization variables

Blatantly stolen from C. Sofiatti and T. W. Donnelly,"Polarized e-p Elastic
Scattering in the Collider Frame,” Phys. Rev. C 84, 014606 (2011)
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Polarization variables

Blatantly stolen from C. Sofiatti and T. W. Donnelly,"Polarized e-p Elastic
Scattering in the Collider Frame,” Phys. Rev. C 84, 014606 (2011)
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Conclusion

Collider kinematics

“Race” kinematics

Polarization

@ Experimental feasibility: Backgrounds, PID etc.




FFE summmary: Collider kinematics
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FFE summary: “Race” kinematics

G/ (11 Gista dipole)
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FF summmary: Polarization variables

Blatantly stolen from C. Sofiatti and T. W. Donnelly,"Polarized e-p Elastic
Scattering in the Collider Frame,” Phys. Rev. C 84, 014606 (2011)
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